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to the report mailing- 



paragraph 1: $200 - $2-203 = 962 titles in fiche 
should read: $200 - $0-208 = 962 titles in fiche 

paragraph 2, last sentence: Table XV 

should read; Table XIV 

under Legend: Pressure Group 

sould read: Pleasure Group 

Table £-2: 
should read: 
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The investigation of ultrafiche technology and its applications in 
higher education has resulted in a far- ranging study which comments 
on microform use, in general, in addition to ultrafiche as a specific 
topic. This unanticipated scope resulted when it became obvious that 
reader presentations of typical educational materials were of excellent 
quality throughout the range of reduction ratios investigated (32x to 
1 50x) . While a quality differential was detectable as magnification 
increased, it was found that the presented image, at 150 times magni- 
fication, still compared favorably in readability with the original hard- 
copy that was filmed. While this result was unexpected, it is clearly 
the product of an optimized application of microimage technology while 
initial expectations were based on sub-optimal technology. 

A carefully designed reading experiment determined that 
students could preserve skill levels (reading rate and comprehension) 
when utilizing reader presentations of material ranging from the 
descriptive to the subtle and abstract. In this comparison of perfor- 
mance on readers against that obtained on hardcopy, the role c-t 
reduction ratio was examined; thereafter it was dismissed since per- 
formance was independent of reduction ratio as v/ell as being essen- 
tially equal to that obtained on hardcopy. Instead of a focus on technical 
differences attributable to high reduction, the emphasis was directed 
toward differences in presentation aspects and user reaction to these 
differences. This development transformed the study from one explor- 
ing "Can a student use an ultrafiche presentation?" to a study that 
asked “Will a student use a microform presentation?" The implication 
is clear: if reduction ratio is not self- limiting in the range investigated, 
nothing distinguishes an ultrafiche presentation from any ether micro- 
form presentation as far as the user is concerned. 

The question of "Will a student use microform?” was probed 
on the assumption that use would be routine rather than exceptional. 

A model was developed and given preliminary testing in which the 
man-machine interaction was viewed as an interface containing 
discrepancies that were of two major types: either reinforcing or 
neutral. Reinforcing discrepancies are encountered with each frame of 
presented information and cause negative attitudes to form on the part 
of a user by forcing the user to formalize his own model of expectations 
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concerning the interface. Neutral or non- reinforcing discrepancies 
can be tolerated because they appear to be “part of the system” and do 
not provoke the user to frame his expectations concerning them. 
Paralleling the importance of identifying types of discrepancies, another 
series of user experiments indicated that the information communicated 
must be substantive and make demands on the user in order to min- 
imize the user's concern with, the reader and detailed aspects of its 
performance. 

An experiment comprised of “search" tasks which were dif- 
ficult and frustrating shows that the user quickly evaluates the reader 
process in terms of a substitution for a bcok or hardcopy. Once the 
alternative is recognized, the user makes comparisons and becomes 
aware of discrepancies and begins to formalize his expectations. 

Discrepancies in the user- reader interaction have been classi- 
fied as to presentation equivalence, task accommodation, and environ- 
mental adaptation. In terms of presentation, reinforcing discrepancies 
include “hot spot, “ scintillation, dirt, and nenuniformity of focus; task 
accommodation discrepancies include frame-to-frame focus and frame 
positioning; adaptation discrepancies include machine placement position- 
ing (and size). 

Conclusions and Recommendations Based on Experimentation 

1 - User acceptance of microform presentations hinges on over- 
coming reinforcing discrepancies in the man-machine interface. 

2. Discrepancies can be recognized and appropriate design 
steps taken to minimize effects if the proposed application is analyzed 
by identifying differences between the microform system and the “old” 
or “existing" system that is to be replaced. 

3. The use of small screen size is attractive for presentation 
of book materials since approximately 90% of these materials have less 
than a 9-inch height and a 6- inch width (information area). This 
statistic favors small reader design. 

4. Information should be organized on a fiche by column rather 
than by row. This recommendation has major user advantages, and is 
one of the principal recommendations to publishers in ultrafiche. This 
change in format makes precise framing possible (side to side) and 



vertical framing arbitrary: framing difficulty is the principal dis- 
advantage of a small screen size and this change in format effectively 
overcomes framing difficulty- This format change does no violence to 
existing fre*** or readers, cut has particular application for ultrafiche 
since a large number of frames are available in a coiu«r^. The columns, 
themselves, could be used as a basic tool for organization of the infor- 
mation contained on the fiche. 

3- The characterization of image quality using the random 
grain pattern technique has clarified the respective concepts of read- 
ability and visibility as operative in high- reduction, high-density 
microimagery- For the application considered, i- c. , education- it is 
the readability that must be preserved; current technology can maintain 
high readability at high reduction ratios- 

Conc jus ions and Recommendations Based on Applications Studies 

1 . Routine use of microform depends primarily on the creation 
of a valuable information base responsive to a wide range of student 
information needs . 

2. Ultrafiche should be the microform used to create the 
information base. Economic feasibility has been demonstrated only 
for the creation of a “core" library having large numbers of titles in 
the collection; such a collection would be very attractive on a cost basis 
to small or new educational institutions but would become less attractive 
to larger institutions (libraries) as the amount of duplication is 
increased. The success of a library collection representing all types 

of material appears to be pivotal before single ultrafiche publications 
will be available. The economic feasibility of other educational uses 
— for# ultrafiche have not been considered in this report. 

3. Special collections on ultrafiche are already being planned. 
The basic attraction in these ventures lies in the low cost per title 
acquired; but the nature of the material at this time (historical) 
promotes exceptional rather than routine use of the microform. 

4. Unfortunately, a "best'* reduction ratio cannot be identified 
for the sake of uniformity between competing publishing ventures. It 
remains the responsibility of the marketplace to judge the system that 
best responds to the particular needs of education. Reduction ratio is 
only one system parameter and it is not critical to a responsive system 
design. 



INTRODUCTION 



The investigation of ultrafiche and its educational applications is 
an unusual research program — as will be obvious in the remainder of 
this Interim Report. On 1 July i968, the project staff was concerned 
with the technology of ultrafiche; its applications were seen as limited 
by the state of the technology in terms of the demands that would he 
made on it by the diversity of educational and library materials, and by 
a students ability to effectively utilize educational materials made 
available in the high image density that characterized ultrafiche. 

Now, in August 1969, the project staff is concerned with ultra- 
fiche only in the sense that it is an extension of the inclusivencss of the 
microform family: n best microform for a class of materials that 
requires hundreds ct frames in order lo preserve the integrity of the 
filmed document (book-length materials, specifically). The concern 
about effective use of materials filmed at high density has broadened to 
be a concern about the effective use of microform presentations from 
the viewpoint of the user and from the vantage of the enabling system. 

Applications are not limited by the technical considerations in 
making a high quality fiche (an important requirement for any reduction 
ratio); they are limited by the requirement that an application must 
have true value to the student — not just an administrative value. It 
should be emphasized that applications, as discussed in this report, 
imply ” broad usage on a routine basis . “ There should be no confusion 
on this point. Microforms arc widely distributed in the educational 
environment at this time, but the present user group is a limited one 
rather than a broad gTOup, and use is exceptional rather than routine. 
Applications can be characterized by this distinction: it must be 
appreciated that the distinction leads to an enlarged problem scope when 
routine use is accepted as an application criterion. In education appli- 
cations, the only motivation for utilizing a microform presentation 
arises from the information needs of the student as perceived by the 
student and not by the administration. An application anticipating excep- 
tional use is not required to respond to the range of systems considera- 
tions involved in an application based on routine use because the exception 
is synonymous with great need and high motivation which can overcome 
system defects. Routine use implies variable motivation which will 
not overcome system defects- 





We have considered applications in two ways in this report; one 
presents the library application from an economic standpoint and dis- 
cusses the feasibility of ultrafiche publication in an administrative con- 
text. It assumes that the reservoir of microimagery is of general 
utility and could be used routinely; the arguments developed concern 
costs as they arc differentiated by publishing philosophy and by con- 
straints in the specifics of the microform itself, and these costs are 
compared with the hardcopy alternative. The second approach to appli- 
cation includes current publishing ventures using ultrafiche but is 
extended to consider applications that can have great value to many 
students; applications that are consistent with the routine use of micro- 
forms because of this val’ic. 

In addition to the applications that arc developed, this report 
presents some rather detailed experimentation that comments on the 
barriers created when a machine -fichc combination is inserted in the 
normal channel of educational communication. This exploration of the 
man-machine interface considers the utility of the microform presenta- 
tion in terms of user performance and user acceptance. Performance 
is considered from the viewpoint of maintenance of cognitive skill levels 
with the insertion of the interface, and its dependency on characteristics 
peculiar to the interface. Acceptance is explored from a behavioral 
standpoint. An attempt is made to identify the presentation factors 
operative at the interface which create negative attitudes towards the 
use of microforms, and to organize them into s conceptual framework 
which shows both relationships and fundamental considerations for 
improving acceptance. 

A description of two secondary research efforts is also included; 
in one study, the library at the University of jjenver is characterized 
through the analysis of a sample of the book materials. Ia this analysis, 
the physical characteristics of the library volumes were developed 
from the viewpoint of the microform systems designer, and the typo- 
graphical characteristics were developed from the viewpoint of the 
microfilming specialist. J5y creating an information base which con- 
tains both types of data from a common sample, the statistics reservoir 
upon which any micropublishing effort basically depends is appropriately 
dimensioned. A second study describes a method of evaluating image 
quality in terms of readability and of visibility. This distinction is 
quite important in order to understand why the high-density, high- 
reduction technology is able to create excellent image quality for educa- 
tional purposes over the range of typographic variations encountered in 
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the input reservoir, thus explaining why this report does not deal with 
ultrafiche in the context of technically limited applications. 

The extensive use of appendices in the format of this report was 
dictated by the diversity of the research accomplished in the program 
to date. These appendices are designed to "stand alone" so that only a 
short summary of each will be presented in the body of the report. The 
main objective sought in the following discussion section is the integra- 
tion of the separate studies into a consistent statement on the considera- 
tions involved in microform publishing (particularly ultrafiche) for the 
educational applications. The basis for certain recommendations lies 
in the experience and research reported in the appendices; therefore, 
no attempt will be made to justify in great depth the recommendations 
presented. Justification resides in the work presented in the appendices 
taken in total this approach makes greater demands on the reader but 
it is dictated by the strong role that values play in a complex question 
involving individual perception. 
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DISCUSSION 



This research has touched upon four areas that strongly affect 
the whole concept of educational microforms. These areas are: 

1. Ultrafiche applications {Appendix G) and the economics of 
the library application specifically (Appendix A). 

2. User performance and fatigue characteristics (Appendix B 
and £, respectively). 

3. Factors affecting user acceptance of microforms 
(Appendix F). 

4. A method for measuring typographical characteristics and 
determining image quality (Appendix C), and the nature of 
library material's as the information to be filmed 
(Appendix D). 

The breadth of the investigation is obvious from the enumeration: 
the reader is invited to rvifer to the appendices for a complete develop- 
ment of each topic. The descriptive information presented at this time 
must be limited tc an attempt to integrate the material into a useful 
v/hole by supplying the required context for consideration of a particular 
topic and then generalizing from the specific studies described. 

ULTRAFICHE APPLICATIONS AND 
THE ECONOMICS OF THE LIBRARY APPLICATION 

As the early experiments of this program were studied, it 
became quite apparent that ultrafiche technology was simply an exten- 
sion of the microimagery which has been commonly used up to this 
time for a limited number of applications characterized by a limited 
audience. It is unique in that it represents a refinement in photo - 
reduction and in magnification processes which permits a considerable 
extension in use mode, in applications, and in user base for the micro- 
form medium, due to its potentially high frame density; this character- 
istic permits single works, or multiple related works, totalling up to 
3200 images or pages, to be placed on a single film card. Therefore, 
the feasibility of publishing book materials in this medium now becomes 
practical from a physical point of view, and its application to the area 
of education becomes a significant consideration. An ultrafiche, having 
both vertical and horizontal components of image placement for the 
organization of information, permits the user of a well-designed card 
to access most rapidly any one of the great number of pages making up 




the one or more complete titles it contains merely by moving the fiche 
slightly. Since it has been recognized that ultrafiche is just one of the 
forms of microimagery, the choice of a specific microform for a parti- 
cular application. I^as been correspondingly widened from previous con- 
cepts of useful application. The real question is, "How can we best 
make use of this increased potential to benefit the educational system 
in colleges and universities?” 

For the most part, existing microforms encountered in the 
institutional getting have limited use by nature of their content and 
reflect an administrative solution to acquisition or storage of specialized 
materials. From the limited body of users of present microforms on 
a university campus, ii is now possible to consider extending the user 
group to involve the total student body. In considering this possibility, 
one can view the information needs of this total population as those 
(1) "structured” and fairly predictable, and as those (2) "unstructured" 
and fairly spontaneous. The structured information needs stem from 
the classroom situation where an instructor defines the course material 
rather specifically- The unstructured information needs develop as tre 
student follows his individual inclination to learn and pursues this quest 
thru extended materials, particularly those held in libraries. This 
suggests that information demands on an educational institution can, in 
a general sense, be divided into those classroom related, and those 
library related. 

Several advanced proposals have been designed to create large 
ultrafiche collections for college libraries. They would enlarge the 
unstructured information base but- since the contemplated collections 
would essentially exclude copyrighted materials, their historical 
character greatly minimizes the potential user base. A "core 
collection” which would have to include copyrighted works, would 
involve a much larger proportion of the student body since there is 
greater demand by more individuals for contemporary materials. This 
application will be studied in detail a little later. 

Another application of microforms that could be used by colleges 
has to do with computer search and would serve individual needs 
through greater library capabilities in making information available. 

This could be facilitated thru a network in which individual college 
libraries were tied to a regional computer search center which would 
address relevant abstracts on a particular subject, the abstracts 
being maintained at all local institutions. The abstracts could then be 



read for relevance and the location of complete works. The compute r- 
reader combination can, in the near future, make extended information 
available to the individual scholar. (This application is not limited to 
ultrafiche of course: it is a microform application). 

The third area of application pertains to structured needs, and 
is the most difficult of the three to describe adequately because it is a 
departure from the present way that structured information needs are 
treated. As mentioned earlier, structured information needs are a con- 
sequence of present instructional methods. In terms of total demands, 
the structured needs are the most pervasive at any educational institu- 
tion. This pervasiveness is confirmed by the presence of the “book 
store” and the acceptance of a textbook as the usual method for support- 
ing classroom instruction. The ultrafiche technology presents an alter- 
native for meeting these structured needs. Before describing this 
£■1 ter native, it would be well to reflect on why the textbook is presently 
used, and focus on its main limitation. Basically, the textbook offers a 
convenient vehicle for instruction: it is organized in a logical manner, 
and each student is brought to a common reference plane. A particular 
text(s) is selected by the instructor in response to bis individual judg- 
ment and prejudice, and at the undergraduate level-, particularly, the 
viewpoint projected is noi^ii&iiy the only one encountered- This is not 
a serious drawback because the instructional level is generally basic, 
and the student cannot be expected to purchase numerous texts in 
support of each class. The library itself offers direct compensations 
for this problem in that other sources are mad*» The point 

that should be evident is vhiti the textbook, its content and form, have 
evolved in response to factors that subordinate the information content 
to marketing considerations. If the argument is acceptable, it follows 
that a modification of the marketing constraints might also modify the 
interpretations of structural information needs that are classroom 
derived. 

One possibility for new interpretation lies in the concept oi 
"information units. " A parallel might be drawn between the concept 
°f information units and the relatively recent publishing innovation by 
which authors write various sections of a 0*0 O-XV y with the sections uni- 
fied by an editor or editorial board. The concept of information units 
is an extension, of this approach- The chief difference is that the scope 
or range of the materials presented would not be restricted to a certain 
length as decreed by marketing judgments. In the short run, these 
information units might simply be the selection of books having a 
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common theme, organized by difficulty or competing viewpoint, but 
unified by presence on a single Him card. As this application becomes 
mature, the information units would become a bridge between report 
material and text material with each unit drawing on whatever source 
and to whatever extent is dictated by the editorial objective. The most 
important aspect of this concept is that the structured information base 
would no longer be so limited as in the past and would be far more 
responsive to the pursuit of knowledge in a given course of study. This 
concept directly affects information science and has social implications 
as well. 

Two barriers exist to the development of full-scale microform 
use in the college classroom and library: (1) copyright law, and 
(2) necessary individual readers (machines). These barriers are 
artificial; readers (at prices amenable to individual ownership) do not 
exist because they have not been generally needed; with an expanded 
requirement the necessary machine technology will respond. As to 
copyrighted materials, publishers will publish in microform if it is 
profitable to do so. The most important roadblock to extended use of 
microforms and the development of "information units” in support of 
classroom activities, is that no one can yet say if there will be a mar- 
ket. It might well be that the “extension service” or "correspondence 
school” operations of universitites or institutes will originate or 
demonstrate a market, as such materials for these courses are often 
copyrighted by the institutions themselves. This outline of possible 
ultrafiche applications can be closed on a note of caution: the true 
application responds to the information needs of the student. It must 
do more than meet administrative criteria if the student is to utilize 
microform other than on an exceptional basis. 

One of the strongest reasons for undertaking the study of ultra- 
fiche, besides the apparent ”fit” between the length of book materials 
and the number of frames on an ultrafiche, was the very attractive 
cost picture. It was estimated at the beginning of the program that 
copies of a high density fiche, containing between 8 and 12 complete 
titles , could be obtained for about one dollar assuming a large distribution 
of fiche copies would be required. It was clear, however, that this 
estimate had little to do with total costs associated with a fiche (assumin'; 
that it is part of a mature publishing concept). In order to establish 
a frame of reference for the consideration of ultrafiche as a publishing 
form for educational material, the most easily conceived application, 
that of expanding institutional collections; was explored in detail. As 
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seen above, this is not the only application of interest, bast it is a*; 
area of commercial activity presently and it can be argued that the 
library application will be the most significant at least in the short 



GENERAL ECONOMIC CONSIDERATION 1 

In order to make the economic development meaningful, two 
problems had to be resolved initially: first, that the nature of the 
material committed to microform controls the extent of the library 
market (i- c. , the number of volt mes, the subject area, and the con— 
tempo* 2«eosis nature of the material); and second, that the difference 
in physical characteristics ol umatich** at 40x versus those at 150x 
(the range defined as "ultrafiche" for purposes of this study) decrees 
that the systems for fichc creation and utilization have differing econo- 
mic bases as well as form. 

The first problem dealing with the nature of the material was 
constrained by associating it with the maturity of an institution's library 
collection. This process yields significant insights: many small 
colleges have modest collections (320 institutions with less than 
17,000 volumes; 820 with less than 38,000 volumes), 2 a condition 
which suggests that general works, of broad scope, including current 
publications which would form a "core" collection, is requisite. On the 
other hand, a 'core" collection would be serious duplication for mature 
libraries; the material needed is specialized, implying subject diversity 
and a selection process (institutionally) for relevant titles. These 
observations led to a choice of two fiche publication schemes which 
were evaluated; a large collection model in which 20,000 titles 3 on 
general works was postulated, and a singlc-fiche model in which 
materials in ultrafiche would be acquired much as present materials 
are acquired in current library operations. 

The second problem, the significance of reduction ratio in 
dimensioning both cost and form for utilization was controlled by 
developing an economic reference for each of four reduction ratios: 

40x, 80x, 1 15x, and 150x, in terms of committing 20,000 titles to fiche. 



This work was done under subcontract to Technomics, Inc. , and the 
general results are presented in Appendix A. 

2 F rom American Library Association Survey, 1966. 

^Twenty- thousand titles was arbitrarily chosen, but it recommends 
itself because it is the number established as a standard for Junior 
colleges (with enrollment under 1 , 000) by the ALA. 
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This approach was fetken in order to contrast costs as a function of 
reduction ratio, and set the stage for consideration of the value ele- 
ments implicit in the utilization of ultrafiche publications in a campus 
library- 

Manufacturing Costs 

The overall fiefee size considered in this study is 4 by 6 inches. 
One -stage reduction filming is envisioned for 40x, while two-stage 
filming is expected for the other reduction ratios. Information to be 
filmed was considered to be sized up to 9 by 12 inches, and a fiche 
design was developed which reserved an area on the left side for 
machine reading, and an area at the top for “eye” legible print. 

At high reduction, economic use of fiche requires they hold 
more than one title, except in the case of 40x which would accommodate 
only 231 frames — consistent with area assumptions. For this study, 
title units have been blocked off on the face of fiche so that there is one 
unit per fiche at 40x, two units at £0x, four at 115x, and eight at 150x. 
From a sample library study at the University of Denver, the armber of 
titles requiring one, two, or more title units have been determined from 
the number of pages involved in books making up the sample. From 
these calculations 3 the number of fiche needed for 20,000 volumes have 
been determined for each reduction ratio (although not the minimum 
number obtained by matching short and long books). 

Items involved in establishing costs for manufacturing a collec- 
tion of 20,000 titles in ultrafiche include filming and the fiche masters. 
These costs must be distributed over the number of sets produced; 
further, a high and a low estimate of these manufacturing costs have 
been calculated to cover the range of probable costs. At 40x, these 
manufacturing expenses for a single set of the material (involving 
approximately 6,520,000 images) ranges $508,000 to $834,000; this 
goes down to a cost per set, out of ^000 sets, ranging $7 ,945 to $8,054. 
At 150x, such manufacturing costs for a single set of the material range 
from $729,000 to $1,898,000, and this goes down to a cost per set, out 
of 3000 sets, ranging $3,281 to $3,671; in this latter case, the larger 
initial production costs at 150x are sharply reduced when 3000 sets 
are involved because of the minimal number of fiche per set required 
to hold the information. Table A-IV of Appendix A lists estimated 
costs per unit for varying numbers of sets produced at the four 
reduction ratios; Figure A- 3 of this same Appendix graphically shows 



total costs to the manufacturer for filming and fie ha masters for 
producing the various numbers of sets of 20, 000 titles in the four 
reduction ratios. 



The Single-Fiche Model 

To provide a basis for considering publishing in fiche form, a 
single title at a time, costs of producing berks need to he reviewed. 
One might assume a book would have its retail price broken into the 
following costs and in (the following proportions: 



manufacturing costs 


i6% 


author's royalty 


io% 


editorial costs and 




publisher's profit 


24% 


dealer's discount 


20% 


marketing costs 


10% 


library discount 


20% 



Ultrafiche could reduce manufacturing costs by perhaps 2/3, but that 
would only be 2/3 of the 16% involved in manufacturing costs and all 
the other items would still have to be taken into account in the cost 
of the single title in microform. But, (here is a saving in space for 
storing the fiche rather than a comparable book in hardcopy, and it can 
be envisioned that shipping, handling, and warehousing costs would go 
down for the item, although marketing costs may go up to promote the 
item in fiche form. 

Within the library world, it is difficult to compare costs in 
broad terms because different libraries are directed to different goals, 
have different procedures to meet their goals, and face different admin- 
istrative costs. However, certain basic costs within all libraries bear 
on the application of ultrafiche as contrasted with books. First, there 
is the purchase price of the title which would not differ much from book 
to fiche; selection costs should be the same; circulation costs should 
not vary much from books to fiche, tasks involved in processing one 
form would undoubtedly be offset by different tasks involved in process- 
ing the other form; bui- one can look at storage space for books as 
against reader space for servicing fiche, as well as miscellaneous costs 
of book maintenance and retirement, and find some differences in costs 
to the library function between fiche and books that are significant 
because housing represents perhaps 30% of the total cost involved in 
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having a title in the library collection. Appendix A shows storage and 
book maintenance costing about 20. St per book per year. Converting 
this base figure into annual costs for a reader and reader space results 
in replacing 962 books per reader (carrel space) in the high reduction 
fiche, and in replacing 635 books per carrel at 40x microform, but, it has 
been postulated that about 1540 titles per reader would be an appropriate 
mix.* (This figure may be high or low depending upon the proportion of 
microforms to books in the entire collection, and the normal potential 
number of users of the particular library). The overall cost per 
reader (per 1540 titles) over a 50-year period, should cn this basis 
lower housing costs 20*% for low reduction fiche as opposed to equivalent 
books, and 12% for high reduction fiche. However, this savings could 
not accrue unless the large numbers of titles appropriate to the use of 
each reader involved are indeed present at the library. The purchase 
of only a few fiche can actually add more in space and reader costs than 
equivalent books; therefore, single fiche acquisitions arc feasible cost- 
wise only when a sizeable ultrafiche collection already exists at a 
library. 

The Core -Collection Model 



The core -collection for this study is assumed to be 20, 000 titles 
produced as a package, covering all fields of knowledge, supporting a 
college program heavily dependent upon the library. The production of 
such a collection is a major undertaking and the fixed costs to produce 
it are great. An estimate must be made of the point where production 
ci such a collection becomes feasible economically for both publisher 
and consumer, and this is primarily dependent upon the size of the 
market and the reduction ratio decided upon. 

The most significant single problem to be resolved in putting 
a core collection on the market forcoilegcs and universities has to do 
with royalties. It has been estimated that about 80% of the titles that 
should be included in a core -collection at first printing in ultrafiche 
would be under copyright. Varying royalty arrangements may come 
about as the problem is rigorously pursued to actually accomplish 
such a project as is considered here; for the purposes of this effort 
it is assumed that 80% of such a collection, or 16, GOO titles, would 
be involved in copyrights and that these could be used at $1 per title, 
thus adding a flat $16; 000 to any unit price arrived at for any particular 
reduction ratio or particular market size for the collection. 

* The difference here between books replaced and the number of fiche 
serviced per reader represents space (cost) savings. 
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The cost? of publishing a core -collection must consider an 
array of extensive tasks and the correlation of many functions. Involved 
are editorial tasks, copyright investigations, bibliographic develop- 
ment, production and manufacturing, and marketing. It has been 
estimated that two years would be needed from initial planning for a 
core-collection iinni t«c first unit is delivered. Both fixed costs and 
incremental costs would be involved; the fixed costs would include all 
that must be done to produce the initial set of fiche masters and develop 
the r?iarkct; the incremental costs would cover the manufacturing and 
distribution costs to deliver the product. The fixed costs would be 
amortized over the number of sales made; the incremental costs would 
relate to the number of packages produced. For example, fixed costs 
per unit package for a market of 3000 units at 80x (the most expensive 
reduction ratio) is about $1,350 (estimate) and incremental costs about 
$11,600, totalling around $13,450. At 150x, these items would approxi- 
mate $1,200 in fixed costs and $3,200 in incremental costs, totalling 
around $4,400. 

In addition to the actual fiche containing the monographs, a 
library should be provided with a catalog for the collection. The 
cataloging of a core -collection at the source should provide libraries 
with the savings associated with this function. It is envisioned that 
such a bibliography would consist of both a book catalog and a fiche 
catalog. A card catalog would be pro\»ided but would be expensive and 
should be separately costed. It appears that the collection catalog 
should contain lists of authors, titles, subjects, and shelf list. Three 
sets of book catalogs should accompany each set of fiche. Production 
costs of these book catalogs are both fixed and incremental; the incre- 
mental costs can be estimated at $245 per unit in a market of 3000 units. 
These bibliographic aids (in book form) would cost the same for all 
reduction ratios. 

The per unit (20, 000 title package) cost to a library of a core 
collection would vary considerably both with reduction ratio employed 
in preparing and presenting the material and in the number of buyers. 
Table A -XII of Appendix A is a tabulation of cost per unit or set for 
the four reduction ratios involved here and markets from one consumer 
up to 3000. These figures must be read with the realization that they 
do not include royalties or profit to the publisher. The most expensive 
condition at the present time (but there is reason to believe that this 
will change shoddy) involves the 80x reduction ratio. As an example, 
assmning a market of 1000, unit cost at 80x is shown to be estimated 
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currently at $17, 296 to which must be added royalties and publisher’s 
profits: assuming a markcl of 3000, this unit cost is lowered to $13,569- 
At a reduction ratio of 150x (showing the lowest cost tabulated), assum- 
ing a market cf 1000 results in a unit cost oi $6, 869 while assuming a 
market of 3003 for this reduction ratio results in a unit cost of $4,477, 
again without consideration of royalties and profit. It is necessary 
that reading machines be provided to service a collection of ultrafiche 
titles and that space be provided for these readers to be used. Also, 
with this number of titles, it would be necessary to have reader-printers 
available. In considering the total cost to a library for a 50 -year 
svstem life, a fiche collection of 20,000 titles can be compared with an 
equivalent book collection costing an estimated $612, 000 over a 50-year 
life system, as follows: 





50 -Yea*- S] 


fstem Life for 
Market: 


20, 000 Titles 




300 


750 


2000 




Sets 


Sets 


Sets 


40x 


$125,717 


$120,669 


$118,566 


80x (at high est. ) 


183,027 


171,845 


167, 186 


115x 


172,006 


163,845 


160,445 


159x 


167,927 


160,751 


157,761 



These figures have been computed to include costs of publishing (both 
fixed and incremental costs), royalties (at $1 per title), cataloging 
and furnishing book catalogs, marketing, acquisition of readers, and 
provision of reader space. However, one must realize that these 
figures do assume that our hypothetical publisher is operating on a 
nonprofit basis, a condition nr- likely to occur. 

In concluding this review, which in no way does justice to the 
development presented in Appendix A, several secondary issues need 
some additional comments. The dual problems of duplication of 
holdings in a “core" collection concept and the identification of the 
actual market size (number of sets) are amenable to simple marketing 
strategy. Certainly portions of the collection could be developed to 
appeal to markets outside that of the small college. The point of 
emphasis is that there is room to maneuver if dollars per title, in 
comparison with that of hardcopy, is the sole criterion. Of course, it 
is not. Value elements such as royalties, permissions, profit and 
risk, together with systems demands for effective utilization all play 
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a role, kt do uok defeat the overall cost conclusion: ultrafiche, in 
any reduction ratio, assuming a ,s corc" collection concept, is economi- 
cally attractive. 
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